Taiwan cobra cardiotoxins induce apoptotic death of human neuroblastoma SK-N-SH cells mediated by reactive oxygen species generation and mitochondrial depolarization.
Although Naja naja atra cardiotoxin 3 (CTX3) and cardiotoxin 4 (CTX4) showed different cytotoxicity toward human neuroblastoma SK-N-SH cells, the two toxins induced apoptotic death on SK-N-SH cells. The apoptosis signals of CTX3 and CTX3 included ROS generation, increase in mitochondrial permeability transition, cytochrome c release to the cytosol and activation of caspase-9 and -3. However, CTX3 quickly induced the effects with higher magnitude compared with CTX4. ROS production and subsequent apoptotic cell death in CTX-treated cells were partly blocked by the antioxidant 2,3-dihydroxybenzoic acid. Nevertheless, mitochondria alteration and cytosolic cytochrome c release were not significantly attenuated by the antioxidant. Cell death was not completely inhibited by caspase-3 inhibitor. Moreover, cyclosporine A, an inhibitor of mitochondrial permeability transition, slightly decreased CTX-induced ROS generation by approximately 15%. Taken together, our data indicate that N. naja atra CTXs induce ROS generation that is not wholly dependent on mitochondrial dysfunction, and that the cytotoxic potency of CTX3 and CTX4 on SK-N-SH cells is, at least in part, correlated with their capability in inducing ROS generation and mitochondrial alterations.